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Description 

[0001] The present invention relates to specific hydrophobically modified cellulose derivatrves which are excellent 
associative thickeners, particularly when used in aqueous protective coating compositions. Aqueous protective coating 
s compositions containing the specific hydrophobically modified cellulose derivatives of the present invention do not only 
have excellent levelling properties but also an increased ICI viscosity. 

[0002] Associative thickeners, which generally are water soluble polymers, are widely used as additives in water- 
based systems. Thickeners increase and maintain the viscosity at required levels under specific processing conditions 
and end-use situations. In particular, thickeners are useful in all kinds of coatings such as decorative and protective 
10 coatings and in paper coatings but also in cosmetics and personal care items, detergents, pharmaceuticals, adhesives 
and sealants, agricultural formulations and petroleum drilling fluids. 

[0003] Associative thickeners are used as rheology modifiers for water-based protective coating compositions. 
[0004] Water-based protective coating compositions are commonly known as latex paints or dispersion paints and 
have been known for a considerable number of years. The adjustment of the rheology properties of such an aqueous 

is protective coating composition is a challenging field, since the coating composition needs not only to provide good lev- 
elling (such as leneta levelling and brush levelling) and an excellent sag resistance, but rather the coating compositions 
should also have an ICI viscosity which is neither too low nor too high in order to allow an easy application. 
[0005] It is well known to the person skilled in the art that various thickening agents can be added to aqueous pro- 
tective coating compositions in order to change the rheology properties of the composition. Many compounds e.g. 

20 starch, methyl cellulose, hydroxyethyl cellulose, treated bentonids, hydroxyalkyl guar and the like as well as a number 
of synthetic thickeners have been used as thickening agents in the past. However, most of these known thickening 
agents do not provide a sufficiently good leneta levelling, brush levelling or sag resistance and those thickeners which 
have a reasonable leneta levelling often do not have a satisfactory Id viscosity. 

[0006] European patent application EP-A-0 566 91 1 discloses aqueous protective coating compositions containing 
25 an associative thickener having a molecular weight of 1 0 000 to 300 000. The associative thickener can be a hydropho- 
bically modified cellulose derivative. While the thickeners disclosed in EP-A-0 566 91 1 provide aqueous protective coat- 
ing compositions having excellent leneta levelling, excellent brush levelling and excellent sag resistance, there exists a 
problem that the associative thickeners specifically disclosed in EP-A 0 566 91 1 cannot provide a high Id levelling, at 
least not if they are employed in economically relevant concentrations. Thus, aqueous protective coating compositions 
30 comprising not more than 1 .5 wt.-% of a hydrophobically modified cellulose derivative specif ically disclosed in EP-A 0 
566 91 1 do not have a satisfactory ICI viscosity in combination with excellent levelling properties. 
[0007] It is an object of the present invention to provide associative thickeners, particularly for use in aqueous pro- 
tective coating compositions, which, at a low concentration, do not only provide an excellent levelling but also an 
improved ICI viscosity. A further object of the present invention is to avoid problems which occur with prior art associa- 
35 tive thickeners. 

[0008] These objects are achieved on the basis of the unexpected finding that some associative thickeners which 
are encompassed by the broad definitions of European patent application EP-A 0 566 91 1 provide a significantly 
improved ICI viscosity compared to the associative thickeners specifically disclosed in EP-A 0 566 91 1 , while the level- 
ling properties provided by these new associative thickeners are as good as or better than the corresponding levelling 

40 properties provided by the associative thickeners specifically disclosed in EP-A 0 566 911. 

[0009] The present invention therefore provides a hydrophobically modified cellulose derivative selected from the 
group consisting of a hydrophobically modified hydroxyethyl cellulose, a hydrophobically modified methyl hydroxyethyl 
cellulose and a hydrophobically modified ethylhydroxyethyl cellulose, wherein the molecular weight of the cellulose 
backbone of the hydrophobically modified cellulose derivative (without substitution) M w is 5000 to 50 000, the hydrox- 

45 yethyl MS is 2.5 to 5.0, the hydrophobe is a C 10 -C 20 -a!kyl alone or in combination with C r C 6 -alkyl, the amount of C 10 - 
C 20 -alkyi substitution is between 0.3 and 6.0 wt.-%, characterized in that the molecular weight and the kind and amount 
of hydrophobe substitution of the hydrophobically modified cellulose derivative is selected so that an aqueous protective 
coating composition containing the hydrophobically modified cellulose derivative and having a leneta levelling of at least 
9 has an ICI viscosity which is at least 20 mPas higher than that provided by a C 16 modified hydroxyethyl cellulose with 

so a hydrophobe wt.-% of 1 .02, a hydroxyethyl MS of 3.8 and a molecular weight M w of 36 000 with substitution. 

[001 0] The present invention also provides a hydrophobically modified cellulose derivative selected from the group 
consisting of a hydrophobically modified hydroxyethyl cellulose, a hydrophobically modified methylhydroxyethyl cellu- 
lose and a hydrophobically modified ethylhydroxyethyl cellulose, wherein the molecular weight of the cellulose back- 
bone of the hydrophobically modified cellulose derivative (without substitution) M w is 5000 to 50 000, the hydroxyethyl 

55 MS is 2.5 to 5.0. the hydrophobe is a C 10 -C 20 -aikyl alone or in combination with Cn-Ce-alkyl, the amount of C 10 -C2 0 - 
alkyl substitution is between 0.3 and 6.0 wt.-%, characterized in that the molecular weight and the kind and amount of 
hydrophobe substitution of the hydrophobically modified cellulose derivative is selected so that a styrene/acrylic-based 
semi-gloss paint containing not more than 1 .5 wt.-% of the hydrophobically modified cellulose derivative and having a 
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teneta levelling of at least 9 has an ICI viscosity of at least 120 mPas. 

[001 1] The present invention also provides aqueous protective coating compositions containing a hydrophobically 
modified cellulose derivative as defined above: Furthermore, the present invention provide^tiie use of such a hydro- 
phobically modified cellulose derivative for the preparation of a aqueous protective coating composition and products 
5 coated with such an aqueous protective coating composition. 

[001 2] If not otherwise stated ("with substitution"), molecular weights of cellulose derivatives referred to in this spec- 
ification are based on the cellulose backbone of the cellulose derivative without any ether groups (hydroxyethyl groups) 
or hydrophobe groups. 

[001 3] The hydrophobically modified cellulose derivatives of the invention can be prepared as described in detail in 
10 EP-A 0 566 91 1 . Examples of C 10 - to C^-alkyl substituents which can be used according to the present invention are 
also disclosed in EP-A 0 566 911. 

[0014] EP-A 0 566 91 1 specifically discloses a C 16 -alkyl modified hydroxyethyl cellulose with a hydrophobe weight 
percent of 1.02 and a molecular weight % of 36 000. An aqueous protective coating composition containing such a 
hydrophobically modified cellulose derivative has an excellent leneta levelling of about 10, however, for some applica- 
is tions the ICI viscosity of the aqueous protective coating composition is too low. For example, such a hydrophobically 
modified cellulose derivative, if used as an associative thickener in a styrene/acrytic-based semi-gloss paint e.g. as 
defined in reference example 1 , can only provide an ICI viscosity of 100 mPas. 

[0015] Unexpectedly, it was found that by carefully adjusting the molecular weight, the hydrophobe content and the 
type of hydrophobe of some hydrophobically modified cellulose derivatives, associative thickeners can be provided 
20 which, when used in aqueous protective coating compositions, do not only provide an excellent leneta levelling but also 
an ICI viscosity which is at least 20 mPas higher than the ICI viscosity provided by the above defined known hydropho- 
bically modified cellulose derivative. 

[0016] In particular, a styrene/acrylic-based semi-gloss paint, e.g. the paint defined in reference example 1, con- 
taining an associative thickener according to the present invention has an ICI viscosity of at least 120 mPas, preferably 
25 of at least 130 mPas. The same paint containing the thickener known from EP-A 0 566 91 1 has an ICI viscosity of only 
100mPas. 

[0017] The leneta levelling of the aqueous protective coating compositions of the invention is at least 9, preferably 
more than 9 and most preferably about 10. 

[001 8] Based on the disclosure of the invention, a skilled person can easily adjust the molecular weight and the kind 
30 and amount of hydrophobe substitution of the hydrophobically modified cellulose derivative in order to achieve the 
required ICI viscosity and leneta levelling. 

[001 9] The most preferred associative thickener of the present invention is a hydrophobically modified hydroxyethyl 
cellulose. The hydrophobe substitution is preferably a C 12 -alkyl substitution or most preferably a C 16 -alkyl substitution. 
If the hydrophobe substitution is a C 12 -alkyl substitution, it is possible that a minor amount of C 1 -C 6 -alkyl, preferably C 4 - 

35 alkyl substitution is also present. 

[0020] If the hydrophobe substitution is a C 16 -alkyl substitution, the C 16 -alkyl substitution is preferably present in an 
amount of 0.3 to 1 .0 wt-% and the hydroxyethyl MS of the hydrophobically modified cellulose derivative, preferably the 
hydrophobically modified hydroxyethyl cellulose, is preferably 2.5 to 5.0. Such a particularly preferred hydrophobically 
modified cellulose derivative, preferably the hydrophobically modified hydroxyethyl cellulose, has a molecular weight 

40 (without substitution) M w of 21 000 to 46 000 (roughly corresponding to M w of 42 000 to 92 000 of the modified prod- 
uct). 

[0021] If the hydrophobe substitution is a C 16 -alkyl substitution, only a very minor amount of C r C 6 -alkyl substitu- 
tion should be present, preferably no C A -C 6 -alkyl substitution is present. 

[0022] It is also preferred that the hydrophobe substitution of the hydrophobically substituted cellulose derivative, 
45 preferably the hydrophobically modified hydroxyethyl cellulose, is a C 12 hydrophobe substitution. In this case, the 
amount of hydrophobe substitution is preferably 2.5 to 6.0 wt.-%. The hydrophobically modified cellulose derivative, 
preferably the hydrophobically modified hydroxyethyl cellulose, has a preferred hydroxyethyl MS of 3.5 to 4.1 and a 
molecular weight (without substitution) M w of 12 000 to 24 000 (roughly corresponding to M w of 20 000 to 60 000 of 
the modified product). 

so [0023] Preferably, the C 12 -alkyl substituted cellulose derivative, preferably the hydrophobically modified hydroxye- 
thyl cellulose as defined above, has no additional C r C 6 -alkyl substitution, however, a minor amount of C|-C 6 -alkyl sub- 
stitution can be present, preferably a C 4 -alkyl substitution. If an additional C^-Cq substitution, preferably an additional 
C 4 substitution is present, the molecular weight of the cellulose (without substitution) is slightly lower than in the case 
where no d-Ce-alkyl substitution is present and is in a range of M w = 10 000 to 20 O00. Furthermore, the Ci-Ce-alkyI 

55 substitution, preferably the C 4 -alkyl substitution is only present in an amount of not more than 0. 1 0 wt.-%, preferably in 
an amount of 0.05 to 0.10 wt.-%. The C 12 -alkyl substitution is then 3.5 to 5.5 wt.-% and the hydroxyethyl MS is 3 0 to 
4.0. 

[0024] If the hydrophobe substitution is not a C 12 - or C 16 -alkyl substitution but e.g. is a C 10 -. C 18 - or C 20 -alkyl sub- 
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stitution, the corresponding amount of the hydrophobe and the molecular weight of the cellulose for the corresponding 
hydrophobically modified cellulose derivative to fall within the scope of the present invention can easijy be determined 
by a skilled person on the basis of the information given in this specification. 

[0025] The hydrophobically modified cellulose derivatives of the present invention can be used alone but they can 
5 also be used in combination with other associative thickeners, preferably with hydrophobically modified polyethylene 
glycols such as the hydrophobically modified poly(acetal-polyethers) disclosed in US-A 5, 574, 1 27 or with the hydropho- 
bically modified ethoxylated urethane block copolymers disclosed in US-A 4.079,028, US-A 4,155.892 and US-A 
5,281,654 and being widely commercially available. Furthermore, the hydrophobically modified cellulose derivatives of 
the present invention can also be used with hydrophobically modified alkali-swellable emulsions disclosed in "Alkali- 
ze swellable and alkali-soluble thickener technology", a review by Gregory D. Shay in polymers in aqueous media edited 
by J. Edward Glass. 1989, ACS 223, page 457-494. 

[0026] The hydrophobically modified cellulose derivatives of the present invention can be used in all kinds of aque- 
ous protective coating compositions. The binder of the aqueous protective coating compositions of the present inven- 
tion usually are polymeric dispersions (latex) made by radical polymerizations through emulsion polymerization 

15 process. In the emulsion polymerization process ethylenically unsaturated monomers are used such as acrylic add, 
methacrylic acid, butylacrytate, methylacrylate, acrylic esters, styrene and mixtures thereof. Other monomers which 
can be used for preparing such polymeric dispersions are vinylesters, vinylidene halides, N-vinylpyrolidone, ethylene, 
C3 or greater alpha-olefins, allyl amines, ally! esters of saturated monocarboxylic acids and amides thereof and mix- 
tures thereof. Furthermore, vtnylformate, vinylacetate, vinylpropionate, vinylversatate, etc. can be used. In a particularly 

20 preferred embodiment, the aqueous protective coating compositions of the present invention are based on acrylic 
latexes, styrene acrylic latexes and vinylacetate-acrylates. 

[0027] The aqueous protective coating compositions of the invention are preferably high gloss paint, egg shell 
paints and semi-gloss paints. 

[0028] The following examples and reference examples are illustrative only. 

25 

Reference example 1 

[0029] 73.3 parts by weight water, 21.5 parts by weight propylene glycol, 2 parts by weight of an aminopropanol act- 
ing as pH stabilizer (AMP 90), 2 parts by weight of sodium hexamethaphosphate (Calgon N), 2 parts by weight of an 

30 acrylic-based anionic dispersant (Byk 1 54), 5 parts by weight of a defoamer (Dehydran 1 293), hydrophobically modified 
cellulose derivative as shown in the examples, 190 parts by weight titanium dioxide (Tioxide R-HD2) and 90 parts by 
weight calcium carbonate (Omyacarb Extra CL) were dispersed for 15 minutes at 4000 rpm. Then 6 parts by weight of 
a surfactant (Surfynol 104E), 472 parts by weight of a styrene/acrylic latex acting as binder (Neocryl XK-90). ammonia 
up to a pH-value of 9.4, 9 parts by weight Dehydran 1293, 60.7 parts by weight diethylene glycol, 7 parts by weight Byk 

35 1 54 and 22.4 parts by weight of water were added to produce semi-gloss paint No. 1 . 

Reference example 2 

[0030] 29.6 parts by weight propylene glycol, 55.6 parts by weight water, 2.0 parts by weight Calgon IM, 2.0 parts 
40 by weight Byk 154, 0.8 parts by weight of a chloroacetamide preservative (CA 24), 4.0 parts by weight of a defoamer 
(Byk 026), 0.8 parts by weight ammonia, hydrophobically modified cellulose derivative as shown in the examples and 
21 1 .0 parts by weight Tioxide R-HD2 were dispersed for 15 minutes at 4000 rpm. Then 553.1 parts by weight of a sty- 
rene/acrylic latex based on styrene-2-ethyl/hexylacrylate (Primal HG 74 D), 34.6 parts by weight Texanol (ester alcohol, 
coalescing agent), 16.5 parts by weight of a glycolester-based cosolvent (Dowanol PM), 1.0 parts by weight Byk 026 
45 and 64.0 parts by weight water was added to provide gloss paint No. 2. 

Reference example 3 

[0031] 100 parts by weight of water, 21.5 parts by weight of propylene glycol. 2 parts by weight of AMP 90, 6 parts 
so by weight Dispex GA 40 (cfispersant), 5 parts by weight Dehydran 1293. hydrophobically modified cellulose thickener 
as shown in the examples, 160 parts by weight Tioxide R-HD2 and 170 parts by weight Omyacarb Extra CL were dis- 
persed for 15 minutes at 4000 rpm. Then 6 parts by weight Surfynol 104E (defoamer/stabilizer which is a 50% nonionic 
surfactant in ethylene glycol), 390 parts by weight Neocryl XK-90 (binder/styrene-acrylic latex), ammonia up to a pH- 
value of 9.4, 9 parts by weight Dehydran 1 293, 60.7 parts by weight diethylene glycol and 30.7 parts by weight of water 
55 were mixed to provide egg shell paint No. 3. 

[0032] In the following examples, aqueous protective coating compositions as shown in tables 1 to 3 have been 
employed and the levelling, the sag resistance and viscosity properties have been measured. 

[0033] In the tables, the ICI viscosity is the viscosity determined with ICI cone and plate viscosimeter which meas- 
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ures the viscosity at a fixed shear rate of 10 000 s" 1 . The viscosity can be read directed from the scale in poise. This 
viscosity indicates the behavior of the composition under application by brush (or in other words the "bru^i drag") , roller 
and spraying, so under high shear. ife : 

[0034] The stormer viscosity is measured with a digital stormer viscosimeter from which the reading indicates 

5 directly the viscosity in Krebs Unit (KUs). This viscosity is indicating the can viscosity. 

[0035] For spray applied coatings the sag resistance is measured by spraying the paint including the combination 
of thickeners onto a vertical substrate as thick as possible so at the limit of sagging. Then the layer thickness is meas- 
ured. The layer thickness depends on how the structural recovery of the paint develops in time and to what level. It is a 
rheology phenomenon and has two components in it, the visco elasticity and time dependency. This is influenced by the 

io structure of the polymer coil in solution. 

[0036] Generally, sag resistance is measured by applying the paint with an applicator bar having different opening 
sizes in a range of 50 to 300 microns. The substrate with applied paint varying in layer thickness is then put vertical and 
sag resistance is defined as the maximum layer thickness at which sagging is not yet occurring. 
[0037] In all examples, the amount of thickeners in the composition was adjusted to achieve the same Stormer vis- 

15 cosity of about 100 KU. In some examples, the exact Stormer viscosity is indicated. If no Stormer viscosity is indicated, 
the Stormer viscosity was about 100 KU. In the examples, the amount of thickener is indicated as wt.-% of active thick- 
ener (dry basis) based on the weight of the complete composition. 

Example 1 

20 

[0038] Semi-gloss paint No. 1 of reference example 1 is prepared with several C 16 -alkyl modified hydroxyethyi cel- 
luloses as shown in table 1 . The C 16 -alkyl modified hydroxyethyi cellulose used in run No. C2 is a hydrophobic^ I y mod- 
ified hydroxyethyi cellulose as disclosed in the examples of EP-A 0 566 911 . 

[0039] It can be seen that only the thickeners according to the invention employed in run No. 1 3. 1 5, 1 6, 1 7, 2 1 . 22, 
25 23 and 24 provide aqueous protective coating compositions having an excellent levelling and an excellent ICI viscosity 
at a concentration of not more than 1 .5 wt-%. All other associative thickeners which do not fall within the scope of the 
present invention either have an insufficient ICI viscosity or too low a leneta levelling or too high an amount is necessary 
to achieve the required leneta levelling and ICI viscosity. 



30 

Table 1 



35 


Run No. 


HE-MS 


C 16, wt-% 


M w cellulose 
backbone 


Amount of 
thickener wt- 
% 


Stormer vis- 
cosity initial 
KU 


ICI viscosity 
mPas 


Levelling 
Leneta 


CT 


3.8 


1.5 


25000 


0.65 


100 


100 


-10 




C2 


3.8 


1.02 


36000 (with 
substitution) 


0.85 


99 


100 


10 


40 


1 


4.17 


0.89 


114000 


0.43 


100 


100 


3 




2 


4.07 


0.73 


118000 


0.44 


98 


100 


3 




3 


' 4.12 


0.49 


112000 


0.56 


94 


100 


3 




4 


4.12 


0.49 


960)0 


0.56 


94 


100 


4 


45 


5 


4.17 


0.89 


104000 


0.47 


98 


110 


4 




6 


4.13 


0.34 


91000 


0.76 


100 


110 


5 




7 


4.13 


0.34 


50000 


0.79 


95 


110 


9 


B0 


8 


4.05 


0.55 


13000 


1.89 


88 


110 


10 




9 


4.13 


0.34 


81000 


0.85 


100 


115 






10 


4.05 


0.55 


89000 


0.57 


99 


120 


4 




11 


4.07 


0.73 


77000 


0.58 


98 


120 


7 


55 


12 


4.05 


0.55 


37000 


0.94 


96 


120 


7 




13 


4.13 


0.34 


40000 


1.35 


98 


120 


10 
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Table 1 (continued) 



5. 


Run No. 


HE-MS 


C 16, wt-% 


M w cellulose 
backbone 


Amount of 
thickener wt- 
% 


Stormer vis- 
cosity initial 
KU 


IC! viscosity 


Levelling 
Leneta 




14 


4.13 


0.34 


29000 


1.75 


99 


120 


10 




15 


4.12 


0.49 


37000 


1.11 


93 


125 


10 




ID 


4.07 


0.73 


46000 


0.73 


98 


130 


10 ! 


70 


17 


4.17 


0.89 


21000 


0.87 


100 


130 


10 




18 


4.12 


0.49 


46000 


0.94 


98 


130 


8 




19 


4.05 


0.55 


51000 


0.88 


98 


135 


7 


15 


20 


4.05 


0.55 


59000 


0.85 


99 


140 


7 


21 


4.17 


0.89 


29000 


0.91 


99 


140 


10 




22 


4.12 


0.49 


35000 


1.31 


100 


140 


10 




23 


4.07 


0.73 


22000 


1.43 


97 


140 


10 


20 


24 


4.05 


0.55 


21000 


1.45 


96 


140 


10 




25 


4.12 


0.49 


29000 


1.75 


98 


140 


10 




26 


4.07 


0.73 


14000 


2.05 


98 


140 


10 


25 


27 


4.17 


0.89 


11000 


2.21 


102 


145 


10 




28 


4.13 


0.34 


22000 


2.70 


104 


145 


9 




29 


4.12 


0.49 


21000 


^ nn 


inn 


loo 


10 




30 


4.07 


0.73 


8000 


3.18 


98 


150 


10 


30 


31 


4.13 


0.34 


19000 


3.71 


98 


150 


7 




32 


4.05 


0.55 


10000 


3.14 


98 


155 


8 




33 


4.17 


0.89 


11000 


3.29 


103 


165 


7 


35 


34 


4.12 


0.49 


17000 


3.71 


99 


165 


7 



Example 2 



[0040] Semi-gloss paint No. 1 of reference example 1 is prepared with several C12-alkyl modified hydroxyethyl cel- 
40 luloses. The specification of the hydrophobically modified hydroxyethyl cellulose and the physical properties of the 
obtained paints are summarized in table 2 below. 

[0041] It can be seen that only the aqueous coating compositions according to the invention employed in runs No. 
3, 4, 8, 9, 12 and 13 provide an excellent leneta levelling combined with a very good ICI viscosity. The hydrophobically 
modified cellulose derivatives and the corresponding aqueous protective coating compositions employed in the other 
45 runs are thus not within the scope of the present invention. 



Table 2 



50 



55 



Run No. 


HE-MS 


C12, wt.-% 


Mw cellu- 
lose back- 
bone 


Amount of 
thickener 
wt-% 


ICI mPas 


Levelling 
Leneta 


Levelling 
ASTM 


Sag Resist- 
ance 


1 


6.09 


2.84 


46000 


0.85 


130 


2 


1 


300 


2 


4.11 


4.15 


14000 


0.99 


130 


-10 


5 


200 


3 


3.55 


5.34 


24000 


1.13 


130 


-10 


6-7 


150 ! 


4 


4.86 


2.33 


33000 


1.23 


135 


1 


0 


300 
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Table 2 (continued) 



5 



W 



15 



20 



Run No. 


HE-MS 


C12, wt.-% 


M w cellu- 
lose back- 
bone 


Amount of 
thickener 
wt-% 


ICI mPas 


Levelling 
Leneta 


. ■■'■Level lina 
•ASTM 


Saa Resist- 
ance 


5 


3.57 


3.86 


21000 


1.00 


135 


10 


5 


300 


6 


3.63 


2.70 


22000 


1.07 


140 | 


10 


4 


300 


7 


3.57 


3.86 


19000 


1.10 


140 


2 


3 


300 


8 


3.57 


3.86 


12000 


1.45 


150 


10 


4-5 


300 


9 


3.57 


3.86 


18000 


1.17 


150 


10 


4 


300 


10 


3.57 


3.86 


11000 


1.90 


155 ! 


10 


5-6 


275 


• i 


4 11 
**. I I 


*f. 1 O 


ouuu 


i TO 




8 


6 


225 


12 


3.63 


2.70 


16000 


1.69 


165 


2 


3 


300 


13 


3.57 


3.86 


8000 


2.30 


170 


5 


5-6 


300 


14 


3.63 


2.70 


4000 


3.30 


180 


3 


3 


300 


15 


3.63 


2.70 


9000 


2.70 


180 


1 


3 


300 


16 


3.55 


5.34 


8000 


1.82 


180 


4 


4-5 


300 



Example 3 

25 

[0042] Semi-gloss paint No. 1 of reference example 1 is prepared with several hydrophobically modified hydroxye- 
thyl celluloses, wherein the hydrophobe modification was a combined C 4 -/C 12 -aIkyl substitution. It can be seen that only 
runs No. 22 and 25 have an excellent leneta levelling in combination with an improved ICI viscosity, even at a thickener 
content of not more than 1 .5 wt.-%. All associative thickeners employed in the other runs either do not have a sufficient 
30 leneta levelling or too low an ICI viscosity or too high an amount of thickener is required to achieve a good leneta level- 
ling and ICI viscosity. 

[0043] The exact composition of the associative thickeners employed and the physical properties of the corre- 
sponding semi-gloss paints are summarized in table 3 below. 



35 

Table 3 



40 


Run No. 


HE-MS 


C4 wt.-% 


Cl2wt.-% 


M w cel- 
lulose 
back- 
bone 


Amount 
of thick- 
ener wt.- 
% 


ICI mPas 


Levelling 
Leneta 


Levelling 
ASTM 


Sag 
Resist- 
ance 




1 


3.27 


0.071 


5.10 


10000 


0.85 


55 


10 


-8 


<75 




2 


3.27 


0.071 


5.10 


27000 


0.85 


60 


10 


7 


75 


45 


3 


3.61 


0.074 


3.92 


25000 


0.85 


70 


10 


~8 


75 




4 


3.61 


0.074 


3.92 


19000 


0.85 


70 


10 


7 


75 




5 


3.42 


0.360 


2.02 


53000 


0.85 


80 


-10 


6 


100 




6 


3.42 


0.360 


2.02 


51000 


0.85 


80 


10 


6 


100 


50 


7 


3.43 


0.290 


2.07 


34O0O 


0.85 


85 


8 


5 


225 




8 


3.56 


0.190 


1.97 


49000 


0.73 


90 


2 


3 


300 




9 


3.42 


0.360 


2.02 


38000 


1.02 


90 


9 


~6 


175 


55 


10 


3.56 


0.190 


1.97 


40000 


0.73 


100 


2 


1 


300 




11 


3.42 


0.360 


2.02 


43000 


1.14 


100 


8 


~6 


175 




12 


3.43 


0.290 


2.07 


37000 


0.98 


100 


3 


-4 


300 
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Table 3 (continued) 
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Run No. 


HE-MS 


C4 wt.-% 


C12wt-% 


M w cel- 
lulose 
back- 
bone 


Amount 
of thick- 
ener wt- 
% 


ICI mPas 


Levelling 
Leneta 


.Levelling 
^ASTNI 


Sag 
Resist- 
ance 




13 


3.43 


0.290 


2.07 


44000 


0.85 


100 


3 


3 


300 




14 


2.61 


0.031 


1.85 


insol. 


1.27 


110 


10 


6 


125 












10000 












10 
























15 


3.56 


0.190 


1.97 


29000 


0.89 


110 


2 


1 


300 




16 


3.43 


0.290 


2.07 


43000 


0.95 


110 


3 


-3 


300 




. 17 


3.43 


0.290 


2.07 


37000 


0.98 


110 


3 


3 


300 


15 


18 


3.56 


0.190 


1.97 


35000 


0.92 


115 


1 


0 


300 




19 


3.43 


0.290 


2.07 


46000 


1.01 


120 


1 


2 


300 




20 


3.61 


0.074 


3.92 


1 7000 \ 


1 .27 


1 £Xf 


>y 


6 


150 


20 


21 


3.56 


0.190 


1.97 


28000 


1.38 


125 


1 


0 


300 




22 


3.27 


0.071 


5.10 


7000 


1.56 


135 


9 


~6 


150 




23 


3.61 


0.074 


3.92 


14000 


1.42 


140 


10 


6 


150 




24 


3.61 


0.074 


3.92 


7000 


1.72 


150 


10 


~8 


125 


25 


25 


3.56 


0.190 


1.97 


12000 


1.59 


160 


1 


0 


300 



Example 4 



30 [0044] High gloss paint No. 2 of reference example 2 was prepared with the associative thickeners of run No. C1 , 
C2 and 24 of table 1 of example 1 . The high gloss paint prepared with the associative thickener of run No. C1 at a con- 
centration of 0.64 wt.-% had an excellent leneta levelling of 10 but an ICI viscosity of only 60 mPas. The high gloss paint 
prepared with the associative thickener of run No. C2 at a concentration of 0.74 wt.-% also had an excellent leneta lev- 
elling of 10, but again an ICI viscosity of only 60 mPas. Contrary thereto, the high gloss paint containing the associative 

35 thickener of run No. 24 of table 1 of example 1 at a concentration of 1 . 1 7 wt-% showed a leneta levelling of 1 0 but an 
ICI viscosity of 1 05 mPas. 

Example 5 

40 [0045] Egg shell paint No. 3 of reference example 3 was prepared with the associative thickeners of runs No. C1 , 
C2 and 24 of table 1 of example 1 . The egg shell paint containing the hydrophobically modified hydroxyethyl cellulose 
of run No. C1 in an amount of 0.71 wt.-% showed an excellent leneta levelling of 1 0 but an ICI viscosity of only 80 mPas. 
The egg shell paint containing the hydrophobically modified hydroxyethyl cellulose of run No. C2 in an amount of 0.98 
wt-% also showed an excellent leneta levelling of 10, but again an ICI viscosity of only 85 mPas. Contrary thereto, the 

45 egg shell paint prepared with the hydrophobically modified hydroxyethyl cellulose of run No. 24 of table 1 of example 1 
at a concentration of 1 .34 wt-% had a leneta levelling of 10 but a significantly increased ICI viscosity of 130 mPas. 

Claims 

so 1. Hydrophobically modified cellulose derivative selected from the group consisting of a hydrophobically modified 
hydroxyethyl cellulose, a hydrophobically modified methylhydroxyethyl cellulose and a hydrophobically modified 
ethylhydroxyethyl cellulose, wherein the molecular weight of the cellulose backbone of the hydrophobically modi- 
fied cellulose derivative (without substitution) M w is 5000 to 50 000, the hydroxyethyl MS is 2.5 to 5.0, the hydro- 
phobe is a C 10 -C2o-alkyl alone or in combination with C r C 6 -alkyl. the amount of C 10 -C 2 (raJkyl substitution is 

55 between 0.3 and 6.0 wt.-%, characterized in that the molecular weight and the kind and amount of hydrophobe sub- 
stitution of the hydrophobically modified cellulose derivative is selected so that an aqueous protective coating com- 
position containing the hydrophobically modified cellulose derivative and having a leneta levelling of at least 9 has 
an ICI viscosity which is at least 20 mPas higher than that provided by a C 16 -alkyl modified hydroxyethyl cellulose 
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with a hydrophobe wt.-% of 1 .02, a hydroxyethyl MS of 3.8 and a molecular weight M w of 36 000 with substitution. 

2. Hydrophobically modified cellulose derivative selected from the group consisting of ^Hydrophobically modified 
hydroxyethyl cellulose, a hydrophobically modified methylhydroxyethyi cellulose and a hydrophobically modified 
ethylhydroxyethyl cellulose, wherein the molecular weight of the cellulose backbone of the hydrophobically modi- 
fied cellulose derivative (without substitution) M w is 5000 to 50 000. the hydroxyethyl MS is 2.5 to 5.0, the hydro- 
phobe is a C 10 -C2 0 -alkyl alone or in combination with C r C 6 -alkyl, the amount of C 10 -C 20 -alkyl substitution is 
between 0.3 and 6.0 wt-%, characterized in that the molecular weight and the kind and amount of hydrophobe sub- 
stitution of the hydrophobically modified cellulose derivative is selected so that a styrene/acrylic-based semi-gloss 
paint containing not more than 1.5 wt.-% of the hydrophobically modified cellulose derivative and having a leneta 
levelling of at least 9 has an ICI viscosity of at least 120 mPas. 

3. Hydrophobically modified cellulose derivative according to claim 1 or 2, wherein the hydrophobically modified cel- 
lulose derivative is a hydrophobically modified hydroxyethyl cellulose, wherein the hydroxyethyl MS is 2.5 to 5.0, the 
hydrophobe substitution is a C 16 -alkyl substitution which is present in an amount of 0.3 to 1 .0 wt.-% and wherein 
the molecular weight (without substitution) M w is 21 000 to 46 000. 

4. Hydrophobically modified cellulose derivative according to claim 1 or 2, wherein the hydrophobically modified cel- 
lulose derivative is a hydrophobically modified hydroxyethyl cellulose, wherein the hydroxyethyl MS is 3.5 to 4.1 , the 
hydrophobe substitution is a C 12 -alkyl substitution which is present in an amount of 2.5 to 6.0 wt.-% and wherein 
the molecular weight (without substitution) is M w 12 000 to 24 000. 

5. Hydrophobically modified cellulose derivative according to claim 1 or 2, wherein the hydrophobically modified cel- 
lulose derivative is a hydrophobically modified hydroxyethyl cellulose, wherein the hydroxyethyl MS is 3.0 to 4.0. the 
hydrophobe substitution is a combined C 4 and C 12 -alkyl substitution, wherein the C 4 -alkyl substitution is 0.05 to 
0.10 wt.-% and the C 12 -alkyl substitution is 3.5 to 5.5 wt.-% and wherein the molecular weight (without substitution) 
M w is 10 000 to 20 000. 

6- Aqueous protective coating composition containing a hydrophobically modified cellulose derivative according to 
any of claims 1 to 5 as an associative thickener. 

7. Aqueous protective coating composition according to claim 6 containing additionally at least one further associative 
thickener. 

8. Aqueous protective coating composition according to daim 7, wherein the additional associative thickener is a 
hydrophobically modified polyethylene glycol or an associative polyurethane thickener. 

9. Aqueous protective coating composition according to any of claims 6 to 8, wherein the aqueous protective coating 
composition is a semi-gloss paint, a high gloss paint or an egg shell paint. 

10. Aqueous protective coating composition according to any of claims 6 to 9, wherein the coating composition is 
based on an acrylic latex, a styrene-acrylic latex or phenyl-acrylic latex. 

1 1 . Use of an associative thickener as defined in any of claims 1 to 5 for the preparation of an aqueous protective coat- 
ing composition. 

12. Product coated with an aqueous protective coating composition as defined in any of claims 6 to 10. 
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